#§82000 - 21.2475 









{ P2(XH)— 212475 A) 








(43) &m B ¥,<&12%: 8 g 2 B (2000. 8. 2) 


(50I.nt.CI. 7 






F I r-?3-4*{##) 


CO 9D 


5/00 




C0 9D 5/00 Z 4DQ7 5 


B 0 5 D 


5/08 




B0 5D 5/06 3 4 J 03? 




7/14 




7/14 N 4 J 0 3 8 


C 0 9 D 


5/33 




CG9D 5/33 




7/12 




7/12 Z 








mmmio ol (#12 jo jt&Mm< 








C71>SMRA 39900888! 














1 £2680990.25) 


2 - 809- 4 
















«fS»xSrJtfX«Wr 2 -809 - 4 








(74) ftS A 100078885 



















(54) [«W0**3 vimmmam 



(5?) »m] 

mm >) . -it- ;b'^-^f:Ii^M*»ll#.S 

%zk%<%®<i>&iz. U'^il^-e^, ax. 
sua?***, e tmtzsMnh u mmtmrn 

5%«±.T'50Ot, iOG IE 197 
6 l * a * b *&&mzmi <: *iil^2 GiUTiO-*? 



( 2 } 



^2000-212475 



mmm i 1 ±iu twa- l < 
m±xz. §mte.t9)utz3LmtL, &&&& 
■mm®-?m*7tu j j s a s ? 5 9 icjgg&f* 

7 6 L * a * fc * -5 L * 2 0 JJlT© 

£ tz fc * u'ii«l^a>^fi^lS*fem» 

mat® 2} ±m. pm. ts%l to 
* , §t & fc fc- fc * £ £ fc t . s#* 

5%tU±tji>-.iT. S>OC IE 1 9 7 6 L 
* a * b * &&Mtznti$ L * 1^2 0 &T<D#^$ 

mum e ] iw»t«?s~ti?» 30^ 

tt*H*## fc L T ?Svft, ¥«9*ia*« 
[ffi#*9] #tt&Ka6» *«BS. E^Ss 

mtumrn. \ act* umm s o^r*ifr\zmm<?>x® 

mmmm* 

[0001] 



2 

«*#$iS«aSN>#® L > ±m^Miz a § &gs© 
x ft* 4 ^>7 3 - J% 

[0 0 0 2} 

&m&m±%--£ & #snac?)«M* n & c fc * , * > 

^m^^o^a^m^n*!!^ c fc m < -n^^-c 
t>r, y»©eiftai*i-¥>*fea*t* an t^?i 

©A--c*JF-h»Tf*tf» *fc. if 

A»ffi*«**-r4»S«x-?->;^»llia85 6 - 1 0 
9 2 5 7§15tt<J; ylI^$tlT^^^\ 

[0 0O5] Si20~350(iff)*7X^ 
ttt§i-?^-> a ^tS3 0 0 a iji.T»sfeSS 

JK^1#i>Sg 55-3 3 828 ^ITiSfi 55-12 

0 6 6 9 *#^^ 5 5-74862 y 

10006} tCW, 4*88¥ 1 -2 6 3 16 3 
X'!*, »«<t<!5®*tfc fcf fc ^ ^ fc , *i®«aS^ll^fc L 

0 y aTJJS i IcfcSSS i fc A i . Fe, M 
g.Mrt, Ni, Ti, Cr. C a<5?t^-rt.*M Hiy.± 
fc<D&& 1 ?I*7fc^2«Ui±$-^@^*iC 2-5 0 

[0007] 3ff-. Z 1 - 26 316 3 %^?§ 

0t®t*V>-tr^fg^iNi~- 2-N-7 fc L>ofcil*.felR 
^b-T?a&**«. »i¥2- 1 8 5 5 7 2#«Mt?fi. 

«S»feM^^^fc. ^o, ±12*^^^^^ fc 



8882000-212475 



3 

Xl^Zt 1 1 WlliliP* $ fix t^ 

&. 

[ o o o s 3 

t <fc 5 £ t 1-2 63 

•! 6 3 ^s^sisp 2- 1 8 5 5 ? 2^j.m<n±mm 
mmmz. i^httm&cnobtm mm) iz 

X'& y , * 1 .« m&±, L < }* lOflmH 

.fcastM*. TfcttftoiMW;*:* < hk>t>hT+fr%.%i JO 
[0009] L*"iftt-'f-©a*S-»g#*^4S.«Uo^ 

[oo - oi ztvzm,xm&<j>*.®®&®®n£xsw 
v, jt* m-s it. 

zklz*V, *~7$>-J i ?y5m : £®imitirtz?ttzt 

t*%K$>iK&tf. ®iz#mm&%%i y > : h%!&izit. mm 

f 20-60// mmS<7>MiST*l*^»jg^±^ 

£9* 05 T <?> J§ ©«J # $ X St -6 t tfitbi . 

[coin £<&«*3STj!<o«#« -JMilf 

[0012] «!E»9B¥ 2- 1 8 5 5 7 2 30 

(a) 8Hb5?A.3"=i«>A, »fc<»>»J-*£, IHfc-O 
y^AXtty* h «J <>i*<D^#*lfr 1 

(B) mm&mmm-hwmmsimQ. oi^a 

*(-M4 (c) Hft^a-^A. ift^>y%« ISfc 
* •> Sift -f <>• h '■) 7i- lift / S >). 3 i . ^ft A & 40 

v-^a, iNb-t? y ^Afe«>iM«ftffi^cDi^^ i « 

^±^<t>ft#1?5C0 1fi^±<0 (A) - (C) 

tT^^mft^m^fe^e^ffi 

[00 • 3] C CO ,£ o t".. #f»¥ 2~1 S 5 5 7 2 
mtttil (A; ~ (C) a>6fe**l^*3K3&fe$ 



4 

m%.mn*mmuzt%*><»xtbv. z<n ca> ~ 

[0 0 14] iJfc. 8lf 2-1 8 5 5 7 2*tt«T?i* 

jtiMtifftS ft «n© ftsrc—sg * & «#4 t» ft i*i $ h x i * 

[0 0 1 5] *^<D§^i«g|$*^<D^»^$-^;ft 
18. lit*;-*, SS$&8$©fl-a5£8t8U 

^!-^«^a**i#t#i> tttiz. mmmiz 
n $mm* &zt -cs»u:*£»fci* * c ^ * , $ 

bi:, ?V-izm&$.fr&Z-b&<&&G)%iz* L 

[0 0 161 

r ±#> t < t*m*®££S$<D 

*-c** jot, T«*it<{*m»©^ie 

iWJS»S*U JiS A5 7 59iC5g^$^§SSf 

6%«J.±-Cfeots *OC IE 19 7 6 
L * a * b *ftag«!Z»ft4 L *«<2 0aT«5til 

18557 2#^«©* a \zm®m*-zx®m&m 

* i^tt ;Wfe $ * t AH^liill^ ^£^J©m^ t f 
[0 0 1 8] «2}=. ^»^CT6feai4*in^» 

*f (T/VS, ^r-f**) •&'>*< tt-«^±^*:s-ii 

set. m3fc »^i»«fei^fl>«> nx 

£ $ S« i: f ^> t, ©Tf & § e i ^ X * 



$*88200a-2 12475 



^m»ms- 3 o .!.- miar©*©*. &ni:Sr<*{c2ffs# 

H m«TI::»**4tTU« ZklZ* V , ft 

scoTOdt z<t5iz®mzm<, ®Mi-tzzh& 

t? tS, c. £ T 

[0020] ific, f«i;^f^t;757f, i*frtf> 

$^*3«riMtft$ir«>« - 1 3S<t? * § . as 3 imvt 

C <»3*!R * ? S ^ * !* ¥ 3 0 ft m $ 

[oo2i3 S7i;. i^itn. *iubl mmm* z? 

tt, t°z.bzi~ht&zt, rnsiz, 

& t-Mz%-m x £&MMmmz^m <±&%.m m 

a > $ ij-v™) -scif asi-f s^arc*' 

?Kxh3-K *fctt. TKxf-a-hta^jHR-ci 

[002 2] 

**w*» ami: t* fe* $ * «#fcf 

IW^'i, ±«, 7f 1 1 < ««»<?>±^^m 

mm, $tz&, ±&m^tz~~mmz 
[0024] eti?>w*, ***e, st^t*-^x--?^v 

* s» K«IBs jH U ixfai, 7 <? ! ; v U 3 

>M4 # 'iiXf >MSflB, v \) 3 >Sf£77 U MHtL 



6 

10 0 2 5] jg#^^ trS****** £gS& 

X ; fcy, J I S A 5 7 5 9fC^a?tl^»H^« 

IRA i } |Cj:iJ*iiS$t!.S3 5 0~2 1 OOnm 

!0 CIE 1976 L * a * b * ft^!;fclf •§> L * il 

[0 0 2 6] ^Ji^^^JM^c LT!$, TigOt.^^b 
^ilMM^^^i . CRfe) SYMUIIS FAST YELLOW 4192 
AS^>4lf (») K 

AIMMUMIXS : FASTONGN SUPER RES 500R6 

20 jtS*^ >*X« (If) M 

*ili^ig»ll3 : <M) FAST0N6N SUPER RED AT¥ 

&»f!&*SIK4 : (Itft) FASTEN SUPER VIOLET RV 
S yt#tv^ 

xmwtassms ■. mm&) fastdngm super masenta 

so ±mmmmm.m6 : c##j fasionsn super sule eo?o 

*»ii«M*47 : FASTEN BULE RSK 79 a 

^n«»Kfi»48 . FASTONGN 3ULE 5380 

av7~> ^ 

^^^«*49 : (^fe) FAST0N8N GREEN 8Y ADf 
40 >1fc7$Ov7~> 

^S*Y >*X* ft 

[00 2 7] *8I|fe.WtLt!i TSBiOt^^b 

*^m^S8*4A • <|t-fe) -f IP" 1 0 4 0 1 c 
EROECfel 

(Mfe) -f X a 10 4 0 8 C E R D E C?i$ 

*^H«.»:«B : (*) ^>1 0348 C 
ERDECfel 

*f«^»-l4C : <«) > 10 4 0 5 C 



*#88200O~212475 



m:> /70> 1 0 3 6 4 



CJft) 0 3 6 3 



- - - ?T 1 0 3 3 8 

ERDECttl 

EROS C4±M 

S R D ECfi'M 

[00281 ^M?n^iBi«^fr.ot^r^, & 
T>us-<yju®%<f>mm®m*>s mit 

y 2 t r t. * t^c A f* t> 5 t ftiv. 

U m iiiT "C fcftC* tfjfcftt? & « ^ ^iw 2 0 // m 

T*&Z>Z fc#3g£ Li\ 3 o u mfcMjt&fti'&TOK 

xmmmimm<i>mmm®k 

[0 0 3 0] fcfc. *»«*Kat»ft»*KD»S(COl^T 

4: SM***<8 C L < , 

WJf Sfctt<S&*»& 3 0 wm«T» $f K 20;/ m&T^& 

ftci^M&un ft^M^wan^ftst" 44:. ten 

[00313 UUW»* -5 

%^^0)^fci**ii|^^^m!c^:f, *fc. 601 
«%£&3t£**!=l*&«*<0HHS*«£ < * y fare 

[1 . («*) 3 



u f*** i § ft k $ »f t. w*ot, m^i- 

©t&ft 6 

[0 0 3 2] *fc, *»Bl::j5^T *s flsBCD* m 

SI #$?jl"?*i&ft<, 

[0 0 3 3] g-fc. «W3gfe«#-S>@WC*fe»«$* 

ftffi i ^ ft c t &n £ 5 ft** •- » ; c m»$> ft * -te > ? 
5- ^TttMSIMtfi t < m&frftft©-?. * 

f . 

[0 0 3 4] *J»#T?&$U 

*j(WI3l*a, y LTf£, ®jx.i£X 

fifl),St*"7A^b-^, ?**ft<|gti,TL , >fto 
0>*t$ri 5.0 ft JMT^f- 20li lUT-ea&ft c t ft f S?$ 

ti\ so.* 9 yfr&mm-* o xmmiz® 

b b tmz 1 y »»ft©s»* » 
» ft t ««r f»«= c 0«x« 2 o u \>xrx \± tf t 

;i- i ^SIE^M £ £ 4; l=* V'»J >S A^feMS 

fHfcWKft^s^tJi* ft 5 try >x^m^s c . - his 

[0035] C <f>&®®itTm<J> *>®9iir&> 



1 } Tlb*—7> h 7 6 4 0 M S JRi* ^-^A {^) 

(2. THT* (ft«J J 

ft« ft 

1 } -f U vt> 1 0 3WH 

2 ) -< ijyt>1 2 1W1J 

3) 4 yi>^>1 1 1WII 

4) -f U VT.V2 0 5WI I 



5) -f'j V3t >2 0 5WH 
[3. M^T!Vil 
1) 71/>F+7" 



^^•f h 5~25/in 
{- 15 i/m 

{Fe?fls a—hiS) 



MS 
1 9prr. 



//U<? (Merck) 
(Merck) 

/A-^ (Merck) 
CSerck) 

(Merck) 



F — 5 O OWT 



&S82000--212475 



#<*&«-e£St£**ait8# 10-13 OtitSL *fc 
H*4# 1 0 - 1 3 0 £jt& B&mm< 5 0-2001 

loos?] &&lt> mm. Xi* 

**** *t £4 -a- 3 c e^ttS. frfr 



1 ) SMb*^ £t&* 
-5j 

2) T.v£-t-|»Sfe 



BU> >h (&) ft : MM 



3} 

S - 3 7 3 



(#) K: UF : 1 5) 



[0 0 3 8] J^t^frJ*?^ xLiSr.^^: 
1 0 & I* L 6 0 % Tr&Sif & , 



1) B*7x5-f h 7j?-ff FG 5-300 «m 

2) 8*7x9^ 717^ b 200/7 5-150 urn 

3) 7*U#<KBL tfc JHSL200 |«S<ub 

(20-200) 

4) 7^ U#KBL It Q-CEL300 fl^»m 

00-180) 

5} ymxM CSL-STAR 73i 



ftftX 0.7 
XJtS 0.? 

o.ia 

XJ£&' 0.1.8 
XJtft 0.21 



6) < 



UK*, (■*«#. W>3>] 

— X— r r)lT 11 f iXffc 

toc-42] xnmatMmmmamtt* ****** 
&m®. mm. 7 r ;xf77B:. »«% ** 

£ 0 0 4 4] 7 UtKX h 3 - h ®I8, U T 

& £ *§& if "C 'US ! it T ^ & L . M^&TT^ 

[0 0 4 = ] thx Mjsmsi:i§t5 <.*<•; 



w-my-mnm mm 0.2 

a.0~150 dm) -0.8 
U~XA Xr5y!F9-fh' 5?^30-65«m iJ^fcS0.07- 
WJ&WfjA (15-110) 0.4$ 
9- 1 

»iit?itfitsiti, .m. *m. t>m& 

[0047] 

$>mmm 3o-4o«^ 

±<&m® 30-40 um 
40 tpm&n 50-60 
m^'^^ 10-15^ m 

30-40 .u m 
^ 30-40// m 

{^^±^90^ = 
±Slf*« 30-40 jt/m 
30-40 A' w 



; / : 



&SB2000-2 12475 



rasa* itzmmvhz, * * u vt a 

[0 0 4 9] tiM. wm*mmhizto\7&wmk 

mm 5chm 5 

tfc^-c&y. 1. 7 

-?'Sm, 3. (?-v*»X$> 

H 2 



[O O 5 0} 



9 7 



(ft) ^-a;^ 1300 
(*) 

T)V^—7, h 7640NS 

<#)' 8 
7M-XI-7620NS 

T.;u5 (ft) SI 



sKfcj* .(*) » 



1 9yn 



COO 5 1 j 



-f U 3fSS> 10 3WH 

•f U^v> 12 1W1I 

-f Utf v> 1 1 IWil 

<'ity> 2 0SWM 
4 0 *Ji-<?#M 
4*J**J.> 5 0 OWN 

■?-<9aiz~X HSCi io 
) ft 

*<*)?7-<C> P-2 0 
J/f-V»-G3 1 4 
ft/ — *i -> 6 Y K P N 

8 

^7>K*?-F-500WT 

) 

t*.1 J 



*9* h tl& 



881 c~ 
««1 o~ 



88*07^5-^ (1* 







SSafcfcR .J7& : ~ 




p 






-HSU 
t? — -j? > 








2 


5 


S 


9 




i 


50 


i0 












57 




50 j 


10 












! 


5!) 






10 








5? 




50 








10 








5 


bO 










io 




40 


e 


50 


3 




3 








57 


? 


50 












5 


5 



{ 0 0 5 2 ] 



CIS 2 3 



$882000-212475 



13 1=1 







i! 




<■ g; 




H 










£ 




mmmm 


fife 












: » 
<0lS ; ; 










A 


s 


C 


D 


E 




£ 


K 


; - 


I 




L 


M 


N 


\ 


ss 


10 




























70 


2 


SO i 


10 


























70 


3 


SO 






























32 | 


4 


50 








10 
























5 


SvO 










10 




















72 


f> 














10 


















59 


7 


« 






























80 


8 


















5 














5 




so 


















10 












50 


""To "' 


50 






























53 




so 














2i 








0 








85 


u 


so 














£0 










5 






* 35 


13 


f>0 


















7 










49 


U 


SO 




























IS 


so 


5 












>0 












82 


18 


30 




5 


























80 


r? 


SO 






























20 


18 


SO 






























22: 



(0 0 5 3] ±SS, T**L<8:**eD± 



tO 0 5 4] 
[S3] 



^2000-21 ?4?5 



15 16 









m ^ ^ 














— ■■ "■■ 

— infuse Is & 








—$2<$y y. jifSpWtW^ 


30~§S ji 


s i r 






30"SC ji 
















1S-20 






g£ lis <J -i* »f* gg ss 


30-58 ji 






7 9 U A / $ : i V tt ^ ~ X 






? 4 t2 


— It T •? U JS* ^ y T — 










80~125 is 






*5f ^ JSS5 SSs ^ 












s 7T . 

6 7<C 




5J§ $8? •J -Sa .A 7~ /tf j£ «sg 
















SSt JSf S!?. W 








JS& V A 7 *t* ?SR 53S ^"y 








4&<8i IP 1\ ill & & ij "J % -K 2. 


15-28 U 


g 7 ^ 




A> )i„>Y 3 ; TP 

!? V v f 








Alt' 

t? rr 


eifi&v $» 








IS— 20 » 








50 -SO ss. 








la— 20 




s rt; 










■felt 


133-lSOsi 






■-«**»* 


15-28 M 






mm#» ******** 


«0~?3ii 






y y ?^-x 




8 7*C 














L 10-149 i* 







[0056} cp^. ±^^$4«. ^-/r;-MF-1 
3 7 8 -8 5 LtE3*-f>*fefII Sft 

[00 5 7] i £ Um 2iZ& it ^ S 

iiXEiJ. J I S-A-5 7 5 9r-CDoiy^st^±B^. 

fee 

10 0 5 3] umm. wM-&mmxmmm^. 



[00 5 9] » 2 \zm-t &w%m&\tTB<rM M -c & 

{ft^/U 50 g 

^qy-ZW F — 1 3 7 8 — 8 5 (XSM >4itSS 

a-/<> 1 28 [*S^>*fe^ (i*) ^) * 

it IH 3 0 g 

3 mjrs(D y 7, Sf — X 1 0 0 g 

iOO 6 0} ^*xX hfC#-,^L?r.**4C0lB^#:j 



( to ) 



1? 18 

(Mitm. (m m (xtK4->»8§) z o 

*jt#ft31f$l« (*fe) SYMULER FAST YELLOW 4192 

C##&) FASTOM SUPER MAGENTA R K> 

»b*^>^x* m mi i o 

CWB) FASTCNGN SUPER BULE 6G7CS a > 

C*B*-ifv*-X* (ft) §0 1 o 

i**vi?^>a> UMMfcj* (ft) SO 5 5 

f V>7?- h CS*#'J •> l>* > (I*) H3 5 
«HH- B»» I 0 0) 

let's 11- J 

^•^•;-JU F — 1 3 7 8-65 £*B*<<:/*fc#X» (ft) H) 3 5 

!-/!>! 2 8 15 
/5S>$§§ [xS*-f>«fXl (ft) .Ml 

mt*$> ( -5if Mil (ft) SI 3 45 
(Jtft) SYMULER FAST Y£LLO« 4192 
C:fcP*-f>'*-X« (ft) ») 1 
(#&fe) FASTEN SUPER iAGEHTA R K> 3 

ttS*^ >«I (ft) S3 
(Wft) FASTONGN SUPER BULE 60703 -f>*>XD> 1 
C*B*-f >*x* (ft) $13 

(ft ft 100) 

^7T/-AAF-1 37 8-65 C*B*-T>*fc*X* (ft) SO 6 5 

-L--/\> 1 2 S 2 Si 

>5S >«?g LtB*-f>^t¥X-f (ft) ID 

mr&m super magenta r k> 3 
(xawvui (ft) 

FASTONQN SUPER BULE 6070S -f >y>xn> 1 

c*a**>*x* (ft) -m 

(*«■ BBE*0 1 0 0) 

{006 1} mmxmtzir x f- *g t «jb* c*p~ ^mv-mmmmm®- 

*<D&IM. l^lt^^tfr 4 "Fife HBX#*5<?5KV~ 1 S/int 

[0062] HI. H2!C, K?-f/<>fc*»«e>*« H7^iW^ 70am 



[Goes] .*» .^yWtfit 



1 1 5 itm 



&HI20Q0-2 12475 



19 

(00 5 5] 

££lf £ It t> Z 

tizzy, mm-xmrnmrnt. mm® : &&±mn 

[0 0 6 6] CtU-^x/C, Mi¥€-?-ni?if^# < U# 



20 

1 5 F=? A>i:*^«*i!MSi«^I^ 
[BB 3 ] Jt LT3M*«*»&* ? 5 v >? £«S L.fc*& 




30-40% 9-*se% 

xit* m$t am% mmm 



; 32 ) 



&§82GOQ-2!g4?5 



(S;)int.CL' ; 

// COS D 17/00 



F I 



C0 9D 17/00 



F£-i,(#%) 4D075 AE03 GA1? CBS3 DA06 DB02 



0314 D831 DC05 DC08 EA43 
EG02 £C04 EC10 ECU £C30 
EC53 EG54 

4J037 A AG 5 AA09 AA10 AA22 AA26 50 
DD05 FF13 

4J038 CD091 CF021 CGHt CJ291 
8D0S1 SD231 -3D241 DL031 
HA0S6 HA; 96 HA206 HA216 
HA546 KA03 KAG8 KA12 
KA20 KA21 &1A0S MA 10 MA 14 
MAO? 8A03 NA05 NA15 NA19 
NA2? PA04 PAD? P805 P8G7 
P809 P0t!2 PGG4 PC08 



(19) J? .Patent Office (JP) (12) Lasd-Open Patent Gazette (A) (11.) Publication No. 

P20Q0-212475A 
(43) Pubiicat;on date 2000.8.2 



51) Int. CL 7 


ID code 


F1 




! heme. 


Code ( 


C09D 


5/00 


C09D 


5/0O 


Z 


4D075 


805D 


5/06 


B05D 


5/06 


8 


4 J 037 




7/14 




7/14 


N 


4J038 


C09O 


5/33 


C09D 


5/33 








7/12 




7/12 


Z 





Request for examination: None Number of claims: 10 OL (12 pages in total) 

Continued to the last page 



(2 1 } Application No JP-H 1 1 -1 7046 


(71) Applicant 


399006881 


(22) Date of fill ng 1999.1.28 




Katsuo MiKi 






2-809-4. Amanuma-chc. Omiya-shi, 
Satiama 




(72) inventor 


Katsuo Miki 






2-809-4, Amanuma-cnc, Omiya-shi, 
Saitama 




(74) Agent 


100078695 






Tsukasa KUBO 






C' ^ ^ - £■ ^ c ? 



(54) [Title of the Invention] SOLAR HEAT-SHIELDING PAINT 



(57) [ABSTRACT] 

[Problem to be Solved] A solar heat-shielding paint in which a prominent effect in 
saving energy can be expected by a reduction of air-conditioning fee or by practicing a 
reduction of evaporation ioss of contents, and also which is excellent in long-term 
durability, free of environmental and hygienic influence, capable of being colored and 
having also a good appearance, capable of exhibiting a predetermined solar 
heat-shielding effect even when its film thickness is not so large, and capable of being 
various colors by using an organic type pigment, furthermore, capable of realizing a 
desired color without being limited to black and gray, even of a deep color, further of a 
clear color tone. 

[Means for Solution] The entire process of whole coating which consists of finish 
coating, intermediate coating, primary coating and electro-deposition, or the 
intermediate coating step or some steps except finish coating of the whole coating 
process which consists of finish coating, intermediate coating, primary coating and 
electro-deposition is performed with a solar heat-shielding paint comprising a pigment 
and a vehicle as main components, wherein said pigment is an organic type or an 
organic and inorganic type solar heat-shielding pigment that shows reflection in the 
near infrared region, has a solar light reflectance of 15% or more as defined in J IS 
A5759, and has an L* value of 20 or less In the CiE 1976 L*a*b* color space. 



[SCOPE OF CLAIMS] 

[Claim 1] A solar heat-shielding paint for performing the entire process of whole 
coating which consists of finish coating, intermediate coating, primary coating and 
electro-deposition, comprising a plurality of organic type or organic and Inorganic type 
solar heat-shielding coior pigments that consist of a pigment and a vehicle as main 
components, wherein the pigment shows reflections in the near infrared region, with 
the solar light reflectance as defined in JiS A5759 being 15% or more, and the L* 
value In the CIE 1978 L w a*b* coior space being 20 or less. 
[Claim 2] A solar heat-shielding paint for performing the intermediate coating or 
some steps other than finish coating of the process of whole coating which consists of 
finish coating, intermediate coating, primary coating and electro-deposition, 
comprising a plurality of organic type or organic and inorganic type solar 
heat-shielding color pigments that consist of a pigment and a vehicle as main 
components, wherein the pigment shows reflections in the near infrared region, with 
the solar light reflectance as defined in JIS A5759 being 15% or more, and the L* 
value in the CE 1976 l*a*b* color space being 20 or less. 
[Claim 3} A solar heat-shielding paint according to Claim 1or 2, wherein yellow, 
reddish purple and blue of solar heat-shieiding color pigments provide black color or 
blackish color. 

[Claim 4] A solar heat-shielding pa'mi according to Claim 1 or 2, wherein at least one 
kind or more of white pigments or bright finish agents (aluminum, mica or the like) is 
contained, as required. 

[Claim 5] A solar heat-shielding paint according to any one of Claims 1 to 4, wherein 
the white pigment Is titanium oxide pigment and, as required, contains a white type 
extender pigment. 

K la m 6] A sola at-sr ording to any one of Claims 1 to 5, wherein 

the pigment is dlsperseo rt an average i ameter of 30 um or less 

when dispersed. 

[Claim 7] A solar heat-shieiding paint according to any one of Claims 1 to 8, which 
contains a material having a function of heat radiation, heat reflection or hear 



atlon 

[Claim 8] A solar heat-shielding paint according to Claim 7, wherein the material 
having a function of heat radiation, heat reflection or heal: insulation is a spherical 
hollow ceramic as a filler, and of which average particle diameter is 30 pm or less is 
contained in an amount of 2 to 60% in volume ratio with respect to the whole coated 
film. 

[Claim 9] A solar heat-shielding paint according to any one of Claims 1 to 7, which ss 
pre-coated, pre-post coated or post-coated on a non-metallic surface, a metallic 
surface, a ceramic surface or a plastic surface. 

[Claim 10] A solar heat-shielding paint according to any one of Claims 1 to 8, 
wherein the finish coating paint (colored/clear) which prevents stain is coated on a 
final coated film of each coating system to maintain the shielding effect. 
[DETAILED EXPLANATION OF THE INVENTION] 
[0001] 

[Technical Field of the Invention] The present invention relates to a solar 
heat-shielding paint suitable for coating on outer surface of marine structures such as 
deck of a ship, marine tank or offshore platform, land structures such as cylindrical or 
spherical tank, architectures such as a house, a building, a warehouse or a 
gymnasium, outdoor movable structures such as car, tank truck or refrigeration 
container, electric home appliances or the like such as refrigerator, and prevents 
internal temperature rise by the direct sunshine to thereby save energy by raising 
effect of refrigeration, or to prevent evaporation of volatile components such as 
petroleum or alcohol. 
[0002] 

[Conventional Technology] Conventionally, it has been strongly desired to reduce 
air-conditioning fee by preventing internal temperature rise of architectures or the like 
by the sunshine, or to suppress evaporation loss of internal volatile components, or to 
improve refrigeration effect of tanks or electric home appliances by coating outer 
surface of tankers, miurai gas tankers, land tanks or the like, and paints which contain 
a white pigment such as titanium oxide or a color pigment have been used, but when 



they are colored other than white, solar heat-shielding effect significantly decreases. 
[0003] On the other hand, as a paint for outer surface of architectural roofs or tanks, 
an aluminum paint containing scaiy aluminum powder is known, but it has defects that 
its color is limited, its durability is also insufficient and, it is not suitable for where 
people walk since its wear resistance is poor. 

[0004] in order to solve these problems, a heat reflection enamel is proposed 
containing antimony tricxlde, antimony dichromate, alkali metai dichroroate or the like 
by JP-S56-109257A, but it is not good for the environment and hygiene since it 
contains heavy metals. 

[0005) In addition, production methods of metal plate coated with an emulsion paint 
containing glass fine particles of particle diameter 20 to 350p, a paint containing 
synthetic silica particles which contains white pigment of particle diameter of 300p or 
less or a paint containing crushed glass particles of particle diameter of 5 to 300m are 
proposed by JP-S55-33828B, JP-S55-120669A and JP-S55-74862A, but, although 
their initial solar heat-shielding effects are excellent, there are defects that they have 
rough surface patterns, their stain resistance by aging are Inferior, and by the stain, 
their solar heat-shielding effects significantly decrease. 

[0006] By the way, in JP-H1-263163A, a solar heat-shielding paint characterized by 
containing a vehicle excellent in weather resistance and, as a solar heat-shielding 
pigment, SI or one or two more kinds of alloys of Si with any one of Ai, Fe, Ug, Mn, Ni, 
Ti, Cr and Ca of particle diameter 50p or less in an amount of 2 to 50 wt% in solid 
component, Is disclosed. 

[0007] Here, the paint disclosed by JP-H1-263163A is an achromatic type gray such 
as Munseil Mo. N-2 to N-7, but JP-H2-185572A furthermore relates to a chromatic 
color and discloses a solar heat-shielding paint characterized by using, as a color 
pigment, composite oxide type inorganic color pigment and the total of the 
above-mentioned solar heat-shielding pigment and the color pigment is contained in 
an amount of 2 to 60 wt% in the solid component of the paint. 
[0008] 

[Problem to be Solved by the Invention] Both of the above-mentioned solar 



heat-shielding paints disclosed by JP-H1-283163Aand JP-H2-185572Aare used only 
for the finish coating (outermost layer) step of the process of whole coating, while for 
intermediate coating and primary coating, ordinary paints are used. As to its film 
thickness, by coating 1 pm or more, preferably 10 pm or more, an excellent 
performance can be obtained, and when it is less than 1 urn, influence of primary 
coating film appears greatly and a sufficient effect cannot be exhibited. As to upper 
limit of the film thickness, even in a considerably large fiim thickness, its effect is good, 
but the effect is saturated when the film thickness becomes too large and 10 to 100 
urn is considered to be preferable. 

[0009] Moreover, for black of which effect is most expected, carbon black, black Iron 
oxide, steel chrome black or the like must be used, but in such a case, Its solar 
heat-shielding effect cannot be anything other than low. 

[0010] On the contrary, it is expected to deal with this matter without using carbon 
black or the like by coating a low brightness pigment obtained by an additive mixture 
of colors in which pigments of red, orange, yellow, green, blue or purple having a 
predetermined solar heat reflectance and average particle diameter are used In 
combination. However, especially in cases where an organic pigment is used, it 
shows a high reflectance when film thickness is very thick as 100 um or more, but 
when film thickness is around 20 to 60 pm, it may be affected by the lower layer of the 
solar heat-shielding finish coating paint. 

[001 1 ] In order to suppress such an influence of the lower layer, it is possible to 
select an aluminum under coat as an under coat having a good solar heat-shielding 
property, but in such cases, applications of the paint are extremeiy limited. 
[0012] The solar heat-shielding paint composition of the above-mentioned 
JP-H2-185572A is, in a solar heat-shielding paint composition of which main 
components are vehicle and pigment, a solar heat-shielding paint pigment 
composition in which a vehicle excellent in weather resistance Is used as vehicle, and 
as the solar heat-shielding pigment, one kind or more selected from (A) to (C), i.e., (A) 
any one kind or more of zirconium oxide, yttrium oxide, indium oxide or sodium 
titanate, (8) one kind or more of substances of which pigment surface is coated with 



an organic or inorganic film of 0.01 um or more and exhibits a solar heat-shieiding 
property, or (C) one kind or more of compounds between any one kind or more of 
zirconium oxide, indium oxide : titanium oxide or silicon oxide and any one kind or 
more of magnesium oxide, yttrium oxide, barium oxide, calcium oxide, cerium oxide or 
zinc oxide, of which particle diameter is 50 urn or less are used together with a 
composite oxide type color pigment as a color pigment, and furthermore, the total of 
the above-mentioned solar heat-shielding pigment and the color pigment is contained 
in an amount of 2 to 80 wt% in the solid content of the paint. 
[0013] Thus, JP-H2-185572A is a method in which, in order to make an arbitrary 
color, a color pigment is used together with the solar heat-shielding pigment (A) to (C) 
of white color or pastel color, hut since this (A) to (C) is essential, it is difficult to exhibit 
a deep color and impossible to exhibit a clear color even if a color pigment is used 
together. 

[0014] In addition, in JP-H2-185572A, an ordinary color pigment Is used together 
other than the solar heat-shieiding color pigment, but when the ordinary color pigment 
is used for coloring, surface temperature rises to deteriorate its shielding effect. 
[0015] The object of the present invention is to provide a solar heat-shielding paint in 
which the above-mentioned disadvantages of the conventional arts are solved and, by 
coating on outer surface of various land and marine structures which receive the 
sunshine such as ships, architectures, cars or electric home appliances, a prominent 
effect in saving energy can be expected by reducing air-conditioning fee or by 
reducing evaporation loss of contents, and which is also excellent in long-term 
durability, free of environmental and hygienic influence, and capable of being colored 
and has also a good appearance, and which is a solar heat-shieiding paint capable of 
exhibiting a predetermined solar heat-shieiding effect even when its film thickness is 
not so large, and capable of being various colors by using an organic type pigment, 
furthermore, capable of realizing a desired color without being limited to black and 
gray, even of a deep color, further of a clear color tone. 
[0018] 

[yeans for Solving the Problem] The feature of the present invention is, in order to 



achieve the above-mentioned object, the entire process of whole coating which 
consists of finish coating, intermediate coating, primary coating and electro-deposition, 
or the intermediate coating step or some steps except finish coating of the whole 
coating process which consists of finish coating, intermediate coating, primary coating 
and electro-deposition is performed with a solar heat-shielding paint comprising a 
pigment and a vehicle as main components, wherein said pigment consists of a 
plurality of organic type or organic and inorganic type solar heat-shielding color 
pigments that show reflections in the near infrared region, with the solar light 
reflectance as defined in JIS A5759 being 15% or more, and the L* value in the CfE 
1976 L*a*b* color space being 20 or less. 

[0017] In the present invention, by coloring with solar heat-shielding color pigments 
only, color gamut becomes wide, and it becomes possible to keep a high shielding 
effect. And, since it is not necessary to coat the finish coating paint only with the 
solar heat-shielding paint as disclosed in JP-H2-1S5572A, it is not necessary to make 
the solar heat-shielding pigment of white color or pastel color an essential component 
as a component which is excellent in water resistance and weather resistance for 
maintaining a long-term heat-shielding effect 

[0018] It has as its features, second, that It contains, as required, at least one kind or 
more of a white pigment or an bright finish agent (aluminum, mica or the like), third, 
that it exhibits black color or blackish color by yellow, reddish purple and blue solar 
heat-shielding color pigments, and fourth, that the white pigment Is titanium oxide 
pigment, and as required, contains a white type extender pigment. A metallic finish 
becomes possible by using an bright finish agent in combination. By adding the 
white type extender pigment, it becomes a soft and easy handling one as paint. 
[0019] it has as its features, fifth, that the pigment is dispersed in an average primary 
particle diameter of 30 um or less when dispersed, sixth, it contains the material 
having a function of heat radiation, heat reflection or heat insulation, seventh, that it 
contains, as a filler, spherical hollow ceramics having an average particle diameter of 
30 um or less in an amount of 2 to 80% in volume with respect to the whole coated 
film. By being the pigment dispersed in an average primary particle diameter of 30 



urn or less, it can be made thin in film thickness and beautiful so that it is suitable for 
coating of cars and electric home appliances. By containing the filler, it becomes 
possible to improve reflection effect. 

[0020] In particular, by using the spherical hollow ceramics, so-called balloon, as a 
filler, reflection efficiency can be more improved by double reflections of surface and 
of internal hollow plane, and heat Insulation function can be improved by hollow heat 
insulation. Fig. 3 shows a case of spherical hollow ceramics, and Fig. 4 shows a 
case of other filler. When the average particle diameter of the spherical hollow 
ceramics exceeds 30 urn. unevenness appears in the coated film. 
[0021] It has as its features, seventh, that, the paint is pre-coated, pre-post coated or 
post-coated on a non-metallic surface, metallic surface, ceramic surface or a plastic 
surface, eighth, that a finish coating paint (colored -clear) is coated on the final coated 
film of the respective coating systems to maintain the shielding effect. The present 
Invention is not limited to under coat materials, but a wide selection becomes possibie. 
Furthermore, as to coating, it also can be widely selected as pre-coat, pre-post coat, 
or post-coat. And, It is possible that self-cleaning effect and water-repellent effect 
can be exhibited by coating the finish coating paint which prevents stains. 
[0022] 

[Embodiments for Carrying Out the Invention] Hereunder, the present Invention is 
explained in detail. The present Invention is a solar heat-shielding paint comprising a 
pigment and a vehicle main components, and It is used to perform the entire process 
of whole coating which consists of finish coating, intermediate coating, primary 
coating and electro-deposition, or to perform the Intermediate coating step or some 
steps other than finish coating of the process of whole coating which consists of finish 
coating, intermediate coating, primary coating and electro-deposition, 
[0023] The vehicle used in the present invention means a vehicle excellent in 
weather resistance, excellent in durabilities such as yellowing resistance, color 
retention resistance, gloss retention capability or chalking resistance, and capable of 
maintaining a heat-shielding effect for a long time. 

[0024] The vehicle is appropriately selected from those containing at lest one or more 



of, in cases of aqueous substance, vinyl acetate emulsions, acrylic emulsions, 
silicone -modified acrylic emulsions and fluoro emulsions, in cases of solvent, alkyd 
resins, polyester resins, acrylic resins, silicone-rnodified polyester resins, 
silicone-rnodified acrylic resins, silicone-rnodified alkyd resins, silicone resins and 
fluoro resins and, as required as a curing agent, at least one or more of acids, 
isocyanates and meiamine resins, and in cases of powdery substance, at least one or 
more of polyester resins, acrylic resins, fluoro resins, vinyl chloride resins and epoxy 
resins and, as required as a curing agent, one kind or more of amines, acids and 
isocyanates or the like. 

[0025] The pigment is a color pigment which shows reflection the near infrared region, 

and is an organic type or an organic and inorganic type solar heat-shielding color 

pigment wherein the solar light reflectance in the 350 to 2100 nm region calculated 

from spectral reflectance (RAi) prescribed in the films for heat-ray-shielding for 

construction and for anti-scattering of glass defined in JIS A5759 is 15% or more and, 

in addition, the L* value in the CiE 1976 L*a*b* color space is 20 or less. 

[0028] The organic type color pigment is selected from the following products. 

Solar heat-shielding pigment 1: (yellow color) SYMULER FAST YELLOW 4192, 

benzimldazolone. produced by Dainippon ink and Chemicals, Inc. 

Solar heat-shielding pigment 2: (red color) FASTONGN SUPER RED 50GRG, 

quinacridone, produced by Dainippon ink and Chemicals.. Inc. 

Solar heat-shielding pigment 3: (red color) FASTONGN SUPER RED ATY, 

diaminoanthraquinonyl produced by Dainippon Ink and Chemicals, Inc. 

Solar heat-shielding pigment 4: (yellow color) FASTONGN SUPER VIOLET RVS, 

dioxazine, produced by Dainippon Ink and Chemicals, inc. 

Solar heat-shielding pigment 5: (reddish purple color) FASTONGN SUPER 

MAGENTA R, quinacridone, produced by Dainippon Ink and Chemicals, Inc. 

Solar heat-shielding pigment 8: (blue color) FASTONGN SUPER BULE 6070S, 

indanthrone, produced by Dainippon Ink and Chemicals, Inc. 

Solar heat-shielding pigment 7: (blue color) FASTONGN BULE RSK, phthalocyanine 

a. produced by Dainippon Ink and Chemicals, Inc. 



Solar heat-shielding pigment 8: (blue color) FASTGNGN 8ULE 5380, phthaiocyanine 
8, prodiiced by Dainippon Ink and Chemicals, Inc. 

Solar heat-shielding pigment 9: (green color) FASTONGN GREEN MY haiogenated 

phthaiocyanine. produced by Dainippon ink and Chemicals, Inc. 

[0027] The inorganic type color pigment is selected from the following products. 

Solar heat-shielding pigment A: (yellow color) Yellow 10401, produced by CERDEC 

AG. 

(yellow color) Yellow 10408, produced by CERDEC AG. 
Soiat heat-shielding pigment 8: (red) Brown 10348, produced by CERDEC AG. 
Solar heat-shielding pigment C: (green) Green 10405, produced by CERDEC AG. 
Solar heat-shielding pigment D: (blue) Blue 10336, produced by CERDEC AG. 
Soiar heat-shielding pigment E: (violet) Brown 10364, produced by CERDEC AG. 
Solar heat-shielding pigment F: (black) Brown 10383, produced by CERDEC AG 
[0028] Furthermore, as to pigment base to be coated, as a matter of course, it is not 
especially limited but, for example, scaly pigments such as mica powder, aluminum 
powder, or titanium oxide, magnesium oxide, barium oxide, calcium oxide or zinc 
oxide are preferable substances. 

[0029] II is needless to say that two kinds or more of the above-mentioned various 
organic type or inorganic type pigments may be used together. And, as to particle 
diameter of the solar heat-shielding pigment. It is necessary to be 30 urn or less in 
view of stain resistance but, it is especially preferable to be 20 urn or less. When a 
pigment of a coarse particle exceeding 30 pm is used, a fine unevenness on coated 
film appears, and especially, dust, smoke or the like deposits in its concave portion, 
i.e., coated film surface becomes easy to be stained, and maintaining the solar 
heat-shielding effect becomes difficult 

[0030] Further, as to particle diameter of the solar heat-shielding color pigment, It is 
not especially limited but, it is preferable to be approximately the same as that of the 
solar heat-shielding pigment which shows a reflection near infrared region, and in 
view of stain resistance, it is preferable to be 30 pm or less, especially preferable to be 
20 pm or less. When a pigment of coarse particle is used, it is the same as the case 



of solar heat-shielding which shows a reflection near infrared region that a fine 
unevenness on the coated film appears and the coated film surface becomes easy to 
be stained, i.e., the solar heat-shielding effect may be impaired. 
[0031] Furthermore, total amount used of the above-mentioned solar heat-shielding 
pigment and the solar heat-shielding color pigment is in the range of 2 to 60 wt% of 
the solid content of paint. In cases where the amount used of said pigments in total 
is less than 2%, the solar heat-shielding effect is insufficient, and in cases where it 
exceeds 50 wt%, the amount of the pigments in the coated film becomes too large to 
cause a poor chalking resistance, and as a result, weather resistance becomes 
Insufficient. In this case, the solid component mentioned here means substances 
which do not evaporate or vaporize even when heated, or, in general, means 
components to be the coated film, and concretely, means pigment, resin component In 
the vehicle and other additives. 

[0032] Further, in the present invention, In addition to the above-mentioned solar 
heat-shielding color pigment, titanium dioxide pigment can be used together as a 
white pigment to adjust brightness. Furthermore, as required, a white type extender 
pigment is contained. As the white pigment G, TIPAQUE CR-97 [produced by 
Ishihara Sangyo Kaisha Ltd.] is preferable. 

[0033] In addition, for the purpose of exhibiting a low-chroma color, a very small 
amount of biack color pigment can be used but, since carbon black generally used 
significantly Impairs the solar heat-shielding effect, black color or blackish color is 
exhibited by yellow, reddish purple and blue of the solar heat-shielding color pigments. 
[0034] Furthermore, at least one kind or more of scaly substances which is bright 
finish agent is contained In some cases. As the scaly substances, for example, glass 
flake, mica or the like of which diameter is 50p or less is used. As scaly metals, for 
example, stainless steel, aluminum foil or the like is commercially available but, in 
view of heat conductivity, glass flake and mica are more excellent. And its size is 
preferably 50u or less, especially 2Gu or less. When it exceeds 5Gy, unevenness on 
the coated film appears due to the scaly substance to thereby bring about a bad 
Influence to upper coated films as well as decrease of effects of heat insulation and 



also corrosion resistance due to not being disposed the scaly substance flatly. In 
particular, when this substance is 20|J or less, by controlling its ratio to the vehicle to 
an appropriate value, the scaly pieces are disposed parallel to the coated film surface, 
and as a result, a dense layer is formed to thereby bring about so-called labyrinth 
effect in which passes of water permeation are extended, and by this effect, corrosion 
resistance is improved as well as heat insulation effect. 
[0035] This bright finish agent is selected from the following products. 



[1 . Aluminum foil (representative)! 
Product name Maker 

1) ALPASTE 7640NS Toyo Aluminium K.K 

2) ALPASTE 784 ONS Toyo Aluminium K.K. 
(2. Mica (representative)] 

Product name Color 
1} IRIDION 103VVI1 white 



2} IRIDION 121WII 

3} IRIDION 111 Wll 

4} IRIDION 205VVH 

5) IRIDION 2Q5WII 



white 
white 
buffer gold 
bronze 

{Fs 2 0 3 coated product} 



Partici 
17 urn 
19 urn 

Particle dia. Maker 
10 to 40 pm Merck 
5 to 25 pm 
15 urn 
10 to 40 pm 
10 to 40 pm 



[3. Colored aluminum] 

Product name 
1) Blend Color F-500WT 



ie diameter 
(average) 
(average) 



Merck 
Merck 
Merck 
Merck 



(Merck) 
(Merck) 
(Merck) 
(Merck) 
(Merck) 



Maker 

Showa Aluminum Ltd. 



[0038] The amounts contained of the above-mentioned solar heat-shielding pigment 
whsch shows a reflection in near infrared region, the solar heat-shielding color 
pigment , the white pigment and the above-mentioned bright finish agent are ; with 
respect to solid resin component of the paint of 100 wt parts, the pigment which shows 
a reflection In near Infrared region is 10 to 130 wt parts, the color pigment Is 10 to 130 
wt parts, the white pigment is 50 to 200 wt parts and the bright finish agent is 2 to 50 
wt parts. 

[0037] in addition, in the present invention, the material having a function of heat 



radiation, heat reflection or heat insulation can be contained. Such a heat radiation 
material can be selected from the following products. 

1) Silicone nitride powder [HM-5, produced by Onoda Cement Co.] 

2) Alumina powder [LS-23, produced by Nippon Light Metal Co.] 

3) Silicon carbide powder |UF:15, produced by Lonza Co.] 

4) Alumina-silica powder [LAS-37, produced by Nippon Light Metal Co.] 
[0038] Furthermore, as the above-mentioned material having a function of heat 
radiation, heat reflection or heat insulation, other than powders, spherical hollow 
ceramics can be used as a filler. As this spherical hollow ceramics, for example, 
balloons such as glass balloon, shirasu balloon or a balloon made of resins such as 
polystyrene of which average particle diameter is 30 urn or less, preferably 1u to 10 
urn can be used. When the diameter exceeds 30 pm, unevenness appears on the 
coated film to thereby bring about a bad influence to upper coated films, When the 
diameter is less than 1p, the hollow effect, i.e., heat insulation effect becomes poor 
and it is not preferable. 

[0039] In addition, an amount of the filler contained is, in volume ratio, 10 to 80% of 
the whole coated film. 

[0040] The spherical hollow ceramics are selected from the foliowings. 





Maker 


Product name 


Particle diameter 


Specific gravity 


1) 


Japan Ferrite 


Ferrite FG 


5-300 urn 


true s.g. 


0.7 


2) 


Japan Ferrite 


Ferrite 200/7 


5-150 pm 


true s.g. 


0.7 


3) 


Q-CEL in 


Q-CEL200 


average 65 pm 


true s.g. 


0.13 




U.S.A. 




(20-200 urn) 






4) 


Q-CEL in 


G-CEL30O 


Average 65 pm 


true s.g. 


0.18 




U.S.A. 




(10-180 pm) 


true s.g. 


0.21 


5) 


Tokai Kogyo 


CEL-STAR 


Average 40-63 pm 


true s.g. 


0.2-0.8 






7 types 


(10-120 pm) 






6) 


Sumitomo 3M 


Scotchlite glass 


Average 30-65 pm 


apparent 


0.07-0.43 



pulp filler 11 types (15-110) s.g. 



[0041] The paint composition of the present invention thus constituted can be used 
by dissolving or dispersing in an aqueous medium (water soluble emulsion) and 



organic solvent, and by being controlled to a viscosity suitable for coating. As to the 
organic solvent, arbitrarily selected one suitable for coating and drying from 
hydrocarbon-based, alcohol-based, ether alcohol and ether-based, ester and ester 
alcohol-based and ketone-based one can be used. And, as required, a surface 
smoothing agent, a UV absorber a viscosity modifier, a curing catalyst, a pigment 
dlspersant, a pigment anti-settling agent, an anti-segregator agent, etc., can be used. 
[0042] The solar heai-shielding paints of the present invention are pre-coated. 
pre-post coated or post-coated on a non-metallic surface, a metallic surface, a 
ceramic surface or a plastic surface separately in each of the electro-deposition, the 
primary coating, the intermediate coating or the finish coating paint according to each 
of shielding functions. 

[0043] In the pre-coat, a raw material is coated in a state of plate. Since it is cut or 
processed according its purpose to make a final product, it is widely applied to roofing 
materials, electric home appliances and construction materials for building. 
|0044] The pre-post coat is a method in which a raw material is cut and processed to 
considerably make it close to a product and then coated and assembled to make the 
final product, and it is widely applied to cars and electric home appliances. 
|0045] In the post-coat, a final product is coated (including repainting), and It is widely- 
applied to cars, houses, architectures and ships. 

[0048] The film thickness for the electro-deposition, the primary coating, the 
intermediate coating or the finish coating paint may be different depending on whether 
the entire process of whole coating which consists of finish coating, intermediate 
coating, primary coating and electro-deposition is performed with the solar 
heat-shielding paint, or only the intermediate coating stop or some steps except finish 
coating of the process of whole coating which consists of finish coating, intermediate 
coating, primary coating and esectro-depositson is performed with it, but the thickness 
may be as described below as compared to cases where all steps are performed with 
conventional paints. 
[0047] 

(1 ) All paints were solar beat-shieidsng paints [temperature rise. 55°CJ 



Finish coating paint 30 to 40jj 

Intermediate coating paint 30 to 40p 
Electro-deposition paint 10 to 15 pm 

(2) The intermediate coating paint was a solar heat-shielding pa'mt 
[temperature rise: S2 y Cj 

Finish coating paint 30 to 40 pm 

intermediate coating paint 50 to 80 pm 
Electro-deposition paint 10 to 15 pm 

(3) The electro-deposition and intermediate coating paint were sofar 
heat-shielding paints [temperature rise: 82 r, C] 

Finish coating pami 30 to 40 um 

Intermediate coating paint 30 to 40 urn 
Electro-deposition paint 10 to 15 pm 

(4) The ordinary paint [temperature rise: 90 C 'C] 
Finish coating p&\nt 30 to 40 ym 
Intermediate coating paint 30 to 40 pm 
Electro-deposition paint 1 0 to 1 5 pm 

[0048] The above-mentioned temperatures were the results when a temperature 
measurement sensor was equipped on a hood of passenger car stopped under the 
blazing sun at an outdoor temperature of 37°C. The paint color was blue metallic. 
[0049] However, in order to maintain the shielding effect, a finish coating paint 
(colored/clear) may be coated on the final coating of the respective coating system to 
prevent a stain. This finish coating paint is a paint of which pigment is decreased as 
small as possible, for example, 1. stain resistant fiuororesln paints, 2. hydrophilicity 
imparted self-cleaning paints and 3. hydrophobic paints (fluorine-based water 
repellent agent) are mentioned. As the hydrophllic self-cleaning paints, 1) 
photocatalyst. compounded paints (e.g., anatase type titanium oxide) and 2) 
hydrophllic additive compounded paint (e.g., aikyl silicate) are mentioned. 
[0050] 

[Examples] Paint compounding examples in which the above-mentioned organic 



sat-shle ) ' ! ) were used are shown in the following 

Table 1 , and pa'mt compounding examples in which the Inorganic type solar 
heat-shielding color pigments A to F were used are shown in the following Table 2. In 
addition, pigments, etc., other than the solar heat-shielding pigments are as follows. 
White pigment G: 

(white) TIPAQUE CR-97 produced by Ishihara Sangyo Kaisha Ltd. 
Ordinary black color pigment 

H: (black) Rarven 1300, produced by Cabot K.K. 
H2: (black) carbon black, produced by Mitsubishi Kasei Corp. 
Aluminum I: 

ALPASTE 7640NS, average particle diameter 17 urn, produced by 
Toyo Aluminium K.K. 

ALPASTE 7820NS, average particle diameter 19 urn, produced by 
Toyo Aluminium K.K. 

Mica J: 

(1) Iriodin 103 WM white particle diameter 10 to 40 urn, 
produced by Merck Ltd. 

(2) iriodin 121 WH white particle diameter 5 to 25 p, 
produced by Merck Ltd. 

(3) Iriodin 111 Wi! white particle diameter 15 um, 
produced by Merck Ltd. 

(4) Iriodin 205 WH buffer gold particle diameter 1 0 to 40 urn, 
produced by Merck Ltd. 

(5) Iriodin 500 WH bronze particle diameter 1 0 to 40 pm, 
produced by Merck Ltd. 

Hollow beads K Micro beads HSC11 0, produced by Toshiba°3aliotini 

Co. Ltd. 

Extender pigment Barifine P-20, produced by Sakai Chemical 

ind. Co. 

Ordinary blue M Cyanine Blue G314, produced by Sanyo Color Works, 



Ordinary green H Deonol Green 6YKPN, produced by Toyo Ink Mfg. Co. 
Colored aluminum Brand Color F-500WT, Showa Aluminum Ltd. 

[0051] 
[Table 1] 
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[0053] In addition, the film thickness for the process of whole coating which 
consists of finish coating, intermediate coating, primary coating and 



electro-deposition is typically as shown in Table 3 given below. 

[0054] 

[Tabie 3] 



Coating system 


thickness 


Paint color Dark blue 


Actual stopped car outdoor test 
at 37*C 


Maximum 
temp, of outer 
surface of roof 


Maximum 
temp, of car 
inside 


Ordinary electro-deposition coating 
Ordinary polyester intermediate coating 
Ordinary polyester finish coating 


15-20 p 
30-50 p 
30-50 p 


91 °C 


75°C 


Total 


75-120 p 


Ordinary electro-deposition coating 
Ordinary polyester Intermediate coating 
Ordinary acrylic metallic base 
Ordinary acrylic clear 


15-20 m 
30-50 p 
15-20 p 
20-30 p 


32'C 


74*0 


Total 


80-120 m 


Heat-shielding electro-deposition coating 
Heat-shielding polyester intermediate coating 
Heat-shielding polyester finish coating 


30-50 p 
30-50 p 


67°C 


54°C 


Total 


75-120 p 


Heat-shielding electro-deposition coating 
Heat shielding polyester intermediate coating 
Heat-shielding acryl-c metallic base 
■ieaf-srvesdsng acrylic clear 


15-20 p 
30-50 p 
15-20 p 
20-30 p 


67 a C 


58°C 


Total 


80 120 | 


Ordinary electro -deposition coating 
Heat shfc c 'V . \ * ^ r intermediate coating 
Heat-shielding acrylic metallic base 
Heat- shielding acrylic clear 


15-20 p 
50-80 p 
15-20 p 
20-30 p 


68 a C 


57*0 


Total 


100-130 p 


Ordinary electro-deposition coating 
Heat-shielding polyester intermediate coating 
Ordinary acrylic metallic base 
< any aery c clear 


15-20 p 
60-70 p 
15-20 p 
20-30 p 


67 y C 


57°C 


Total 


110-140 p 



[0055] As to the electro-deposition paint, a water soluble dispersion resin and a 



pigment were dispersed by a sand grind mill, and after that, the dispersion was 

mixed with an epoxy emulsion and an Isocyanate. 

[0058] As to the intermediate coating and finish coating paints, Bekkosoi 

AF-1 378-65 [produced by Dainippon Ink and Chemicals, inc.) was used as a vehicle, 

the solar heat-shielding pigment was added thereto, and dispersed in 1 :1 mixed 

solvent of xylene and methyl butyl ketone by a sand grind mill, and then Uban 128 

[produced by Dainippon Ink and Chemicals, Inc.] was mixed to prepare a paint. 

[0057] As to the measurement of solar light reflectances in the above-mentioned 

Tables 1 and 2, spectrophoto-transmittances were measured by an automatic 

recording spectrophotometer produced by Hitachi, Ltd. in accordance with 

JIS-A-5759 and the solar light reflectances were calculated therefrom. 

[0058] As to the test pieces, paint viscosities were adjusted by a solvent and color 

samples were prepared by baking after spraying the paints on an art paper. 

[0059] The compounding ratio in Table 2 was as follows. 

Pigments 1 to 1 8 of Table 2 

Vehicle 50g 

Bekkosoi AF-1 378-65 [produced by Dainippon ink and Chemicals, Inc.], 
polyester resin 

Uban 128 [produced by Dainippon ink and Chemicals, Inc.], meiamine resin 

Solvent 30g 

3 mm glass beads 100g 

In the above ratio, it was prepared by dispersing for one hour by a paint 

shaker. 

[0060] Next, compounding examples of paint used in the actual vehicle test are 
shown. 

Electro-deposition paint (compounded with solar heat-shielding [wt pts] 

pigment) 

Water soluble dispersed resin [produced by Tohto Kasei Co., Ltd.] 20 
(epoxy resin) 

Solar heat-shielding pigment (yellow color) SYMULER FAST YELLOW 4182 



Benztmsdazoione [produced by Dainippon ink and Chemicals. 1 0 

inc.] 

(reddish purple color) FASTONGN SUPER MAGENTA R 1 0 

quinacridone [produced by Dainippon Ink and Chemicals, Inc.] 

(blue color) FASTONGN SUPER BOLE 6070S indanthrone 1 0 
[produced by Oainippon Ink and Chemicals, Inc.] 

Epoxy emulsion [produced by Tohio Kasel Co., Ltd.] 55 

Isocyanate [produced by Nlpoon Polyurethane Industry Co., 5 
Ltd.] 

(Total solid content 1 00) 

Intermediate coating paint (compounded with solar heat-shielding pigment) 
[vehicle] 

Bekkosol AF-1 378-85 [produced by Dainippon Ink and 35 
Chemicals, inc.], polyester resin 

Uban 128, meiamine resin [produced by Dainippon Ink and 15 
Chemicals, inc.] 

TIPAGUE CR-97 titanium oxide [produced by Ishihara Sangyo 45 
Kaisha Ltd.] 

(yellow color) SYM ULER FAST YELLOW 41 92 [produced by 1 
Dainippon Ink and Chemicals, Inc.] 

(reddish purple color) FASTONGN SUPER MAGENTA R 3 
quinacridone [produced by Dainippon ink and Chemicals, Inc.] 

(blue color) FASTONGN SUPER BULE SQ70S, indanthrone 1 
[produced by Dainippon Ink and Chemicals, Inc.] 

(Total solid content 100) 

Finish coating paint (compounded with solar heat-shleiding pigment), dark blue 

[vehicle] 

Bekkosol AF-1 378-65 [produced by Dainippon Ink and 65 
Chemicals, Inc.], polyester resin 

Uban 128, meiamine resin [produced by Dainippon Ink and 25 
Chemicals, inc.] 

(reddish purple color) FASTONGN SUPER MAGEN TA R. 3 
quinacridone [produced by Dainippon Ink and Chemicals. Inc.] 

(blue color) FASTONGN SUPER BULE 6070S. indanthrone 1 
[produced by Dainippon Ink and Chemicals, Inc.] 

(Total solid content 1 00) 



[0061] As to the test method, a passenger car (Corolla) was stopped under the 



blazing sun and equipped with temperature measurement sensors to measure Its 
surface temperature and room temperature. 

[0062] In Figs. 1 and 2, data of upper surface temperature measured for one month 
when the solar heat-shielding paint of the present invention and the ordinary paint 
were respectively coated on one each dry van and equipped with temperature 
sensors. The intermediate coating paint was white type and the finish coating paint 
was cream color and they were data when the cars were actually used. 
[0083] 

Solar heat-shielding paint of the present invention 



Materia! 


Plated steel plate 






Paint 


Primary coating 


Ordinary epoxy primer 
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Ordinary acrylic Intermediate paint 
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Ordinary epoxy primer 
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Intermediate 
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[0064] There is a temperature difference of approximately 20T: between the car to 
which the solar heat-shielding paint of the present invention is used and the car to 
which the ordinary paint is used as the intermediate coating. 
[0065] 

[Effect of the Invention] As obvious from the above result of the examples, a 
significant effect in surface temperature is observed. According to the present 
invention, by coating on outer surface of ships and various architectures which are 
exposed to the direct sunshine, the solar heat is shielded for a long time, internal 
temperature rise is suppressed, air-conditioning fee is reduced or evaporation 



consumption of content is suppressed, and a soiar heat-shielding paint and coating 

thereof, in which a prominent effect in energy saving can be expected, become 

possible, and it greatly contributes to industrial development. 

[0068] In addition to that even when its film thickness is not so large, a 

predetermined solar heat-shielding effect can be exhibited, and capable of being 

various colors by using an organic type pigment, furthermore, capable of realizing a 

desired color even In a deep color, further also in a clear color tone, without being 

limited to black and gray. 

[Brief Explanation of the Drawings] 

[Fig. 1] A graph which shows dai& of upper surface temperature measured for one 
month when a dry van was coated with a soiar heat-shielding paint of the present 
invention and equipped with a temperature sensor. 

[Fig. 2] A graph which shows data of upper surface temperature measured for one 
month when a dry van was coated with an ordinary paint and equipped with a 
temperature sensor. 

[Fig. 3] An explanatory drawing in case where a spherical hollow ceramics is used 
as filler. 

[Fig. 4] An explanatory drawing in case where an ordinary filler is used. 
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